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Abstract of CRADA work:
The Boulder Wind Power (BWP) Advanced Gearless Drivetrain Project explored the application of BWP's innovative, axial-gap, air-core, permanent-magnet direct-drive generator in offshore wind turbines. The objective of this CRADA is to assess the benefits that result from reduced towerhead mass of BWP's technology when used in 6 MW offshore turbines installed on a monopile or a floating spar foundation.
Summary of Research Results:
In general, the reduced tower-top mass contributed to a reduction of extreme loads on the substructure, which is estimated in potential mass savings of 5-15% (for both monopile and spar-buoy cases). This result assumes a fixed design philosophy (based on modal approach) and the adopted geometrical constraints. Results may vary if these assumptions change. In particular for the spar, for a given heel angle equal to that of the baseline case, the BWP system draft could potentially be reduced up to 10%, with additional savings in material and cost, but only if a larger heave displacement can be accepted, or mitigated via a new mooring design.
Extreme Loads on the rotor and blades are slightly lower for the floating cases compared to the monpile, possibly due to the reduced stiffness of the platform in pitch; however, the towers are significantly 'overloaded' in bending due to the additional gravity effect associated with platform heel when compared to the monopile conditions.
